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Project Introduction

Advances in additive manufacturing, such as Laser Engineered Net Shaping
(LENS), enables the fabrication of compositionally gradient microstructures,
i.e. gradient alloys. LENS has been successfully demonstrated for a stainless-
steel/Invar gradient alloy for controlled thermal expansion. The objective of
the workshop is to determine the best application for stainless-steel/Invar and
other metallic gradient alloys. Applications can include optical assemblies and
packages and transitional joints.

The proposed workshop is innovative in that it explores the use of additive
manufacturing for the fabrication of hardware. Currently, all additive
manufacturing techniques are in the early stages of development, both
commercially and at other NASA centers. This technology, which includes
processes like LENS, e-beam welding, and ultra-sonic additive manufacturing,
aims to reduce the need for machining metal parts from large billets by
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a gradient transition from one alloy to another, and is tough (free of cracks
and brittle intermetallic phases). The workshop is a natural evolution
advancement from the current project because it will utilize the new material
in optical packaging and other applications that are plagued with design
challenges.

Anticipated Benefits

This work will have a significant impact on JPL/NASA funded missions.
Gradient alloys become a viable material option for missions requiring certain
properties, such as low thermal expansion. Nearly all JPL/NASA spacecraft and
instruments, such as Wide Field Infrared Survey Telescope (WFIRST), contain
optical assemblies. These complex assemblies have high-precision
requirements which necessitate the use of low CTE materials (e.g. Invar) to
support the actual optics (i.e. optics mount).
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